SUMMARY.-The subcellular distribution of either [14C] (Sims, 1966). With regard to the binding of 3'-methylcholanthrene and its metabolites to proteins and nucleic acids of rat liver tissue, present evidence indicates that (i) cytoplasmic proteins and ribonucleic acid (RNA) interact with the hydrocarbon or its metabolites (Bresnick, Liebelt, Stevenson and Madix, 1967) , the binding to RNA occurring to a very small extent, and (ii) no binding or interaction is found with deoxyribonucleic acid (DNA) (Sporn and Dingman, 1966).
Cell sap which contains non-covalently bound 3'-methylcholanthrene was fractionated into pH5 enzyme and pH5 supernatant fractions. The pH5 enzyme fraction which possesses a high specific activity (d.p.m./mg. protein) was further fractionated with ammonium sulphate into three fractions. The 0-30% ammonium sulphate fraction had the highest specific activity.
MOST carcinogens exhibit a species and organ specificity. In an effort to gain an insight as to why certain tissues are transformed by, or are susceptible to, the toxic action of the carcinogen whereas others are not, comparative studies of the interaction of the carcinogen with susceptible and non-susceptible tissues can provide useful information as to the nature of the carcinogenic process. Accordingly we have studied the distribution of 3'-methylcholanthrene within the hepatic cell, for which the chemical is non-carcinogenic (Sporn and Dingman, 1966 ). The data obtained may then be compared with results obtained for a susceptible tissue such as skin or lung tissue and any differences which become apparent may be useful in our understanding of the mode of action of chemical carcinogens.
The polycyclic hydrocarbon 3'-methylcholanthrene is known to be metabolized into a number of derivatives by rat liver (Sims, 1966) . With regard to the binding of 3'-methylcholanthrene and its metabolites to proteins and nucleic acids of rat liver tissue, present evidence indicates that (i) cytoplasmic proteins and ribonucleic acid (RNA) interact with the hydrocarbon or its metabolites (Bresnick, Liebelt, Stevenson and Madix, 1967) , the binding to RNA occurring to a very small extent, and (ii) no binding or interaction is found with deoxyribonucleic acid (DNA) (Sporn and Dingman, 1966 Scott-Burden and Hawtrey (1969) . The membrane obtained, which has been shown by these workers to be devoid of ribosomes, was suspended in Medium A and washed once by centrifugation. Aliquots of crude and washed membranes were taken for radioactivity and protein determinations, the volumes of both fractions was also measured.
Preparation of mitochondrial and endoplasmic reticulum core proteins
The core proteins of the washed mitochondria and the washed microsomal membranes were extracted essentially as described by Richardson et al. (1963) . Aliquots were again taken for radioactivity and protein determinations, and the volume of the fraction taken.
Preparation of cell-wall nwmbranes
Cell-wall membranes were prepared according to the method of Neville (1968) . The membranes were examined by phase-contrast microscopy and found to be pure.
Preparation of pH 5 enzyme and supernatant
The pH 5 enzyme was prepared according to the method described by Hawtrey et al. (1963) . After removal of the pH 5 enzyme by centrifugation the supernatant was readjusted to pH (Table 111 ). Further fractionation of the pH 5 enzyme by (NH4) 2S04precipita-tion indicated that the 0-30% (NH4)2SO4 fraction possessed the highest specific activity (Table 111) Heidelberger, 1953) , and (ii) 3'-methylcholanthrene to soluble epidermal proteins (Heidelberger, 1964) has been demonstrated. Covalent binding of 7,12-dimethylbenzanthracene and benzopyrene to both nucleic acids and proteins of various organs in the rat has been described by Prodi, Rocchi and Grilli (1970) . Diamond, Defendi and Brookes (1967) The lack of binding to the nucleus is in accordance with the data of Sporn and Dingman (1966) who showed that the potent liver carcinogen 2-acetamidofluorene becomes bound to liver DNA whilst 3'-methylcholanthrene which is not carcinogenic for rat liver does not bind to rat liver DNA. Di Paolo and Banerjee (1967) have however demonstrated the binding of 3'-methylcholanthrene to the DNA of hamster embryo cells in tissue culture. These cells have been shown to undergo transformation when treated with 3'-methyleholanthrene (Berwald and Sachs, 1.965). The binding of 3'methylcholanthrene to the DNA of mouse skin, for which the chemical is carcinogenic, has been observed by Brookes and Lawley (1964) . They found a direct correlation between the carcinogenicity of a series of polycyclic h3,-drocarbons and the extent of their binding to DNA, no such correlation was apparent with their binding to protein. From these results they suggested that DNA was the essential receptor of the carcinogen and this suggestion is supported by the results outlined above.
The lack of carcinogen binding to the nucleus and DNA of the rat liver cell, is surprising in view of the fact that it has been shown that benzo[a]pyrene will covalently bind to calf thymus DNA when incubated in the presence of rat liver microsomes (Gelboin, 1969 
